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Cache, A Beardless, Smut-Resistant Wiriter Wheat 
By 
R. W. WOODWARD l AND D. C. TINGEy2 
Introduction 
RESISTANCE to dwarf smut is one of the maj or characteristics sought in the development of any new wheat variety for growing in the 
Western States. Before the development of resistant varieties, winter 
wheat losses in northern Utah and adjacent areas resulting from soil-
borne dwarf smut were estimated to approach $500,000 annually. 
In three principal locations~ western Cache, Box Elder, and Juab 
Counties, Utah Kanred had for years been a good quality, hard 
red winter wheat variety of high producing ability, but susceptible to 
smut which in some years almost destr oyed the crop. Losses from smut 
have been greatly reduced in recent years through the growing of the 
smut-resistant varieties, Relief and Cache, which were developed at 
the Utah Agricultural Experiment Station. 
The purpose of this bulletin is to present the results from yield 
and smut tests and to designate officially the wheat that has been known 
as "S4a-40" or c.l. 11599 by the name "Cache" by which it may be 
known in the future . A similar bulletin describing " Relief" as a new 
'variety was published by the Utah Agricultural Experiment Station in 
1935.3 
How Cache Was Produced 
THE PROCED RE common in the production of new grain varieties was followed in the production of Cache. A cross of Ridit x Utah 
Kanred was made in 1927 from which Cache was later selected as a 
single plant in 1931. Parent plants to be used in crosses were chosen, 
from which 2 or 3 heads of the female plant were emasculated. This 
process refers to the removing of the 3 anthers from each Howel: before 
lCollaborator, Utah Agricultural Experim ent Station, and associate agronomist 
Division of Cereal Crops and di ea e , Bureau of Plant Industry, Soils and Agri-
cultural Engineering, Agri cultural Research Administration, U. S. Department 
of Agriculture. 
2Research as ociate profe or of agronomy. Contribution of the tah Agri-
cultural Experiment Station in cooperation with the Bureau of Plant Indu try, 
Soils, and Agri cultural Engineerin g. R por t on projec,t 62, Pumell. 
3Tingey, D. c., and Wo'odward, R. W., Relief wheat. -'tah Agr. Exp. Sta. Bul. 
264, 1935. 
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these male parts shed their pollen. Pollen was then taken from the 
selected male plants and applied to the style or female section of each 
flower. Generally about 16 flowers were pollinated on each head, the 
remainder being removed. Kernels that set from this procedure pro-
duced the hybrid or first generation known to breeders as F 1 and were 
grown the following year. These plants were spaced well apart to 
insure maximum production of seed which when grown became the 
segregating generation known as F 2' Succeeding generations are 
described a F3, F,p and F5, respectively. 
Individual wheat plants breed true for various characters as early 
as the second generation and a higher percentage of plants show sta-
bility for their characters in each succesesive generation. One may, 
therefore, usually select individuals that are homozygous or that will 
breed true by the seventh or eighth generation removed from the cross. 
Disea e resistance studies began with the F2 plants. The seed or 
soil was inoculated each year with each of the many races of smut in 
order to insure that all plants tested had an opportunity to become 
infected. Desirable resistant plants were then selected for succeeding 
generations. Strains showing exceptional promise in visible characters 
were added to regular nurser yield tests. These tests, which were 
conducted usually in three or more locations, consisted of growing 
standard varieties along with promising new selections. Each selec-
tion and variety was grown in either 3 row plots, 17 feet long, or 4 rows 
9 feet long, in three or four randomized locations within the field. 
Grain was seeded at the recommended rate per acre in rows a foot apart. 
One head selection in the fourth generation showed sufficient 
promise to be considered as the beginning of a new variety. It was 
reselected by picking many heads at random and planting the seed 
from each head in separate rows. Seed from rows appearing uniform 
was bulked for increase and the progeny fin?Uy released. ine years 
were required from the time the cross was made until the new variety 
Cache was released. 
Characteristics of Cache 
CACHE has shown considerable resistance to bunt, or stinking smut. It possesses fairly stiff straw, has no awns or beards, and does not 
shatter readily. In a six-year yield test it has produced equally as well 
as Relief or Utah Kanred, the standard, high-yielding, commercially 
grown varieties in northern Utah. 
The fact that Cache has no beards or awns is of primary import-
ance to growers who wish to maintain pure stands of the improved 
varieties. Cache does not shatter readily as does Relief and some other 
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winter wheats when left some time after ripening before threshing. 
The straw from a beardless variety is always superior for feed or 
bedding to that from bearded ones. In other respects Cache is probably 
not superior to Relief which was produced a year earlier in the plant 
breeding plots of the Utah Agricultural Experiment Station. 
Because it is beardless, the bearded winter varieties previously 
grown on the land and appearing in the crop as volunteers can readily 
be recognized and rouged out. By this means it has been possible to 
maintain stock of this variety in a relatively pure state. This has been 
difficult with Relief which, in several instances, has been regarded as 
losing its resistance to smut because of excessive contamination with 
susceptible bearded varieties. In addition, Cache appears to have as 
much resistance to the dwarf smut race and more resistance to other 
races than does Relief. This resistance may mean a saving in yield 
and also in the quality which , if smutty, must suffer a dockage loss of 
a few cents a bushel. 
Comparative Yield Data 
THE ABILITY of a variety to yield is of primary concern to the grower . Since yield is affected b many factors such as resistance to disease, 
winter hardiness, stiff straw, and non-shattering tendencies, yield tests 
are important. Varietal performance tests for new strains along with 
standard varieties must therefore be conducted for everal years in more 
than one location. Cache ha been tested on a number of dry farms 
with 20 to 30 other varieties and strains including Utah Kanred and 
Relief. A similar varietal test has also been conducted on the irrigated 
lands at North Logan since winter wheat is often grown under irriga-
tion. Yield data on the dry farms are not complete for each year as 
shown in table 1. When winter killing reduces stands beyond a certain 
point no yields are taken . 0 yield data were obtained f~om areas 
where natural infection of dwarf smut was excessive as did occur in 
1941-42 and other years previou. It is difficUlt to predict and obtain 
land for tests where smut is going to be serious. 
Yields for Utah Kanred, Relief and Cache by ~ years in the 
principal dry farm areas of the state are shown in table 1. ~rom these 
data it appears that Cache is in the same cla~s with the pther two 
varieties so far as its abilit to produce is concerned. Conlmercia ly 
much more Cache is· grown in northern Utah than in J uaH or ' other 
parts of central Utah, although it is spreading over the stat~ . Drilled 
plots at ephi indicate slightl less yield for Cache but more data are 
needed before drawing conclusions. . I 1 
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Yields for Utah Kanred, Relief and Cache grown under irrigation 
are shown in table 2. There is no significant difference between the 
three varieties when seeded about October 1, on soil sufficiently moist 
to insure early fall emergence. There was much less winter killing 
under irrigation than occurred on the dry farm planting~. 
Table 2. Comparative yields 0/ Utah Kanred, R eliej, and Cache grown under 
irrigation at North Logan , Utah 
Location 
and 1934 1935 1936 1937 1938 1939 19W 1941 1942 1943 Avg. 
variety 
Cache County 
Utah 
Kanred 29.9 62·7 73.7 42.8 60.8 45.9 38.0 -16.5 46.0 46.6 49.3 
Relief 28.1 72.4 66.9 43.4 60.0 55.5 50.5 41.0 42.2 39.2 49.9 
Cache 31.6 82.3 66.5 43.5 42.2 62.5 45.3 38.7 40·0 42.0 49.5 
In the summary of all data, comprising 35 comparisons, Cache 
has an average yield of 34.3 bushels compared to 35.4 bushels for 
Utah Kanred and 35.2 bushels for Relief. On the basis of yield alone, 
Cache is at best about equal to Relief and Utah Kanred. However, it 
has other desirable qualities which were largely responsible for its 
being released in 1937. 
Smu:l: Resis:l:ance of Cache 
AT LEAST EIGHT of thirty known races of covered smut are found in Utah, while still others have been isolated in adj oining states. 
Cache has shown resistance to a number of smut races and is more 
resistant than Relief to races L-4, L-5, L-6, L-x, and T-5 as shown in 
table 3. Both Cache and Relief are more resistant than Utah Kanred. 
In addition to smut tests made in Utah, Dr. H. A. Rodenhiser and 
C. S. Holton, cereal pathologists of the United States Department of 
Table 3. Percentage diseased heads in Utah Kanred, Relief, and Cache wheats 
when inoculated with a number 0/ covered smut races in 1933, Logan, Utah 
Variety T-l T-3 T-5 T-7 T-1O T-ll T-12 L-2 L-4 L-5 L-6 L-x Clean 
seed 
Utah percent 
Kanred 11 48 76 30 10 5 5 71 ' 20 69 43 15 0 
Relief 0 3 35 .5 0 5 0 1 15 36 15 5 0 
Cache 1 4 8 5 0 10 1 7 0 13 3 2 trace 
T - Tilletia tritici L - Tilletia levis 
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Agriculture, have tested Cache, Relief and many other selections In 
several western states. A summary of their results is presented in 
table 4. Dr. Rodenhiser4 made several collections of L-"'" in Utah from 
which Relief showed 73 percent infection , while Cache was smut free. 
Table 4. Percentage of diseased heads oi Relief and Cache when inoculated with a 
number races of covered smut in regional nurseries of the western states 
Variety T-3 T-5 T-7 T-I0 T-ll T-12 L-2 L-4 L-5 L-6 
percent 
Relief 1 5 0 7 0 0 6 
Cacpe 2 0 0 2 34 1 0 0 0.3 0 
Utah Kanred is highly susceptible to all the smut races to which it has 
been subjected. 
Under natural field conditions Cache has shown only a trace of 
dwarf smut when other susceptible varieties were highly infected. 
Dwarf smut has been the most prevalent and difficult to control. Resist-
ant varieties of wheat appear to be the only solution since the fungus 
lives over from year to year in the soil. The losses from this smut 
fluctuate greatly even oil the same farm. Percentages of infection found 
in varieties grown for yield trials when this smut was serious are shown 
in table 5. Cache and Relief appear to have equal resistance to the 
dwarf smut and far more resistance than possessed by Utah Kanred. 
Table 5. Percentage dwarf mut in heads oj Utah Kanred, R elief, and Cache grown 
under field conditions at several locations in Utah 
South Box Western 
West Cache Cache Elder region 
Variety 1935 1937 1938 1940 1941 1942 1941 1941 1942 Avg. 
Utah Kanr d 20 20 37.5 32.5 21.0 63·0 16.0 3.0 60.0 21.3 
Relief 0 0 0 0 1.0 10.0 trace trace 0 lA 
Cache 1 0 0 0 trace <.0 trace trace 3.0 1.0 
Comparative Shattering of Cache and Standard Varieties 
W II TER WHEAT i geJ1~r~lly left to ripen thoroughly before being harvested with a combine. In varieties susceptible to shattering 
there is a possibility of loss of much grain before harvest. It is im-
pOl·tant, therefore, to have a variety that does not shatter readily after 
ripening. Attention was given in the breeding program to this character 
and a special effort made to combine the non-shattering characteristic 
4Stated in a letter to the senior author. 
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with disease l-esistance, high . ield, and other important qualities. _ 
Shattering does not occur with equal severity each year and in sonte 
years is not a problem, although, serious losses may result, if the 
variety grown has a weakness in this respect. Comparison of degree of 
shattering in percentage of lost kernels of the three varieties is shown 
in table 6. Cache is distinctly superior to Relief in this respect. It is 
more difficult to thresh, however, especially when not thoroughly dry. 
Table 6. Percentage haltering in Utah Kanred, R elief, and Cache under 
dry farm. conditions 
Variety 1936 1937 1938 1940 1941 Avg. 
tah Kanred 0.5 0.5 0 0.5 5.0 1.3 
Relief 10.0 0-5 3.0 0.5 15.0 5.8 
Cache 0.5 0 0.5 0 0 0.2 
Lodging Comparisons 
WHEN THERE IS excessive straw growth, lodging often becomes seri-ous. Ordinarily this condition is not common on the dry lands 
of northern Utah and southern Idaho. In some sections of the Pacific 
Northwest, however, excessive growth is common . Comparative varietal 
trials show Cache to be superior to both Relief and Utah Kanred for its 
stiffness of straw. Average percentages for lodging, when this was a 
serious factor, over a period of years are shown in table 7. The average 
for Relief was 27 percent, Utah Kanred 29 percent, and Cache 14 
percent. 
Table 7. Percen tage lodging in Cache, R elief, and tah Kanred on dry farms 
and under irrigation at North Logan 
Dry farm Irrigated 
Variety 1934 1935 1937 1938 1940 1941 1939 1940 1941 Avg. 
tah Kanred 75 15 33 30 15 28 30 27 30 29 
Relief 60 15 22 30 15 28 22 25 30 27 
Cache 30 
. 
8 15 5 0 13 30 18 17 14 
Quality Studies 
T HERE ARE FEW comparative tests of Cache with othel" varieties for its milling and baking qualities. Many thousands of bushels have 
entered the grain trade, however , without serious protests from the 
millers. Cache is regarded by many state millers as satisfactory th"ough 
not so desirable as Utah Kanred for making flour. At the time Relief 
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and Cache were released a real emergency existed. Farmers were being 
ruined by the dwarf smut which continued to spread from year to year. 
The first good appearing smut-resistant varieties were therefore re-
leased without sufficient quality tes~s being made. 
Summary 
CACHE (54a-40 or c.l. 11599) was produced from a cross of Ridit x Utah Kanred made in 1927. This selection emerged out of many 
strains as one of the best from this cross both for yield, disease resist-
ance, and other desirable agronomic characteristics. It was distributed 
to farmers for trial in 1937. 
Yield data averaged for the entire testing period and all areas 
show little difference between Relief, Utah Kanred, and Cache. 
Cache has excelled Relief and Utah· Kanred in resistance to the 
smuts found in this region. This characteristic greatly reduces the loss . 
from smut dockage so COlmnon when old standard varieties are grown. 
It also shows a higher resistance to lodging and shattering. In years 
or locations where vegetative growth is prolific, these advantages are 
especially important. 
It is a beardless variety of winter wheat and has certain merits 
over awned varieties. Roguing plots for seed increase is much simpler 
in fields where volunteer plants from bearded ~arieties are present. 
Furthermore, the straw of awnless wheats is more desirable and can 
be more safely used for feed and bedding. 
Cache is already widely grown in the winter wheat areas of Utah. 
It is also found to a limited extent in the Turkey Red wheat sections 
of other western states. At present it is the best variety available in a 
relatively pure state for the dry lands of northern Utah. 
Although few milling and baking tests are available for direct 
comparisons of Cache with accepted varieties, the millers in this area 
have accepted it without complaint. 
College series no,. 678 
